providing about 100 to 450 parts per ?^ 
mXbdenum. said molybdenum compound sclcc^from 
T&ovp consisting of a sulfur andphosphows 
^molybdenum complex and a molybdenVcaAo^ 
late wherein the carboxylate amon has »«»Vgf * ^2 
carbon atoms and about 750 to 5.000 parts ocxrfnfllion of an 
oil soluble secondary diarylamuie. , , . 

2. The composition of claim 1 ^f^^ 
mat of a monocarboxylic aliphatic acid h/dng from about 4 
to 18 carbon atoms or an alicychc acidjiavmg from about 4 
to 12 carbon atoms. 



3. The composition of cl; 
has from about 6 to 30 car 
groups. 

4. The composition of cli 
aryl groups is alkaryl havin, 
the alkyl group 

5. The composition oj 



„uerein the diarylamine 
foms in each of the aryl 

herein at least one of the 
1 7 to 20 carbon atoms in 

claim 1 wherein the secondary 



diarylamine is of the fa 



ula: 



H 
I 

R 1 — N— R J 



wherein R 1 an4 R 2 each independently represent an aryl 
orouo havWrrom about 6 to 30 carbon atoms. 
^ 6 C^sition of claim 1 wherein: the molyb^um 
caSoVylaSat of an aliphatic add havmg f^about 4 
T\% i atoms or an alicydic acid rumng from4 to ,12 
caibon/Wns; each of the aryl groups of the amine a ; a 
3 selected from the group cooiisbQS s d : 
napluhyl. al^henyl wh erein the alkyl P^J™ 
ablutT^ ^bon atoms klld alkuaplidiyl whe stan-fee- 
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he acid is a mono- 



*ail(yl pQ^eaAfl^o»^4a^48^a^gg=fftgi^=^ quantity ufr 
molybdenum is from about 100 to 250 parts per million; iufd 
the quantity of amine is from about 1.000 to 4.000 parts^er 
million. .7 . 

7. A method for improving the antioxidancy and friction 
properties of a lubricant which comprises inducuWin the 
lubricant, a molybdenum compound which provides about 
100 to 450 parts per million of molybdenum said Molybde- 
num compound selected from the group consisting of a 
sulfur and phosphorus free organic amide molybdenum 
complex and a molybdenum carboxylate wherein the car- 
boxylate anion has from about 4 to 30 carbon/ atoms and 
about 750 to 5.000 parts per million of an/ oil soluble 
secondary cUarylarnine. _/.-**. 

8. The method of claim 7 wherein the amine is of the 
formula / 

H / 
I / 

wherein each of R 1 and R 2 is alkphenyl iaving from about 
4 to 18 carbon atoms in each alkyl grot&p. 

9. The method of claim 8 whereih the molybdenum 
carboxylate is prepared from an acid having from 4 to 18 
carbon atoms and the quantity of rriolybdenum from the 25 
molybdenum carboxylate is from^dlit 100 to 250 parts per 
million and the quantity of the aminfe is from about 1,200 to 
3.000 parts per million. J I 

10. The method of claim 9/ when jj 
carboxylic saturated fatty aci&-r^ 

11. The method of claim/ 8/wh^ein the molybdenum 
carboxylate is molybdenum fe-tfthylftexanoate. 

12. The method of claini f wherein the molybdenum 
compound is a sulfur and bhosphorus free organic amide 
molybdenum complex. / _ 

13. A lubricating oil concentrate prepared by dissolving a 
total of from about 2.5 to 90 parts by weight of an oil soluble 
molybdenum compound selected from the group consisting 
of a sulfur and phosphonfs free organic amide molybdenum 
complex and a molybdenum carboxylate derived from an 
organic carboxylic acid having about 4 to 30 carbon atoms 
and an oil soluble sec/ndary diarylamine dissolved in 10 to 
97 5 parts of a solve/M wherein the weight ratio of molyb- 
denum to amine is from about 0.02 to 0.6 parts of molyb- 
denum for each pan of amine. 

14. The concentrate of claim 13 wherein the solvent is a 
mineral oil or synthetic oil and the ratio of molybdenum to 
amine is from about 0.04 to 0.4 parts of the molybdenum for 
each part of uW amine, the molybdenum carboxylate is that 

of a monocarbbxylic aliphatic acid having from about 4 to 50 
18 carbon at/ms or an alicyclic acid having from 4 to 12 
carbon atonfc, and at least one of the aryl groups of the 
amine is alfcaryl having from 7 to 20 carbon atoms in the 
alkyl group. 

15. Thif concentrate of claim 13 wherein one or more of 55 
the foUowing additives are further present: a dispersant; a 
detergent; and a zinc dihydrocarbyl dithiophosphate. 

16. A lubricatifig oil composition prepared by mixing an 
oil soluble molybdenum compound selected from the group 
consisting of a sulfur and phosphorus free organic amide 60 
molybdenum complex and a molybdenum carboxylate 
derived from monocarboxylic acids se lected fr om the group 
c^gsfet fag Of alipha t ic auds hav i ng J UO Ul in o^8-rartKm- 
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-to 12 iail>uin 



and aromatic acids containing from 7 to 14 carbon atoms . 
an oil soluble secondary diaryl amine in a lubricating /il 
wherein the concentration of the molybdenum in the oil is 
from about 100 to 450 parts per million and the evira- 
tion of the amine in the oil is from about 750 to 5.00^ parts 
per million based on said composition. 

17. The lubrication composition of claim 16 wherein: 
A the molybdenum compound is a molybdenum car- 
boxylate of an aliphatic acid having from 4 trf 18 carbon 
atoms and the concentration thereof is froA about 100 
to 250 parts per million of the composition; and 
B. the diaryl amine is of the formula: 

H 
I 

Ri_N— R 1 

wherein R 1 and R 2 each independent/ represent an aryl 
group having from about 6 to 30. carbon atoms and the 
Concentration thereof is from about 1^)0 to 4.000 parts per 

million of the composition. 

18 The lubrication composition of claim 17 wherein the 
molybdenum carboxylate is that of/a fatty acid having from 
about 4 to 18 carbon atoms and /ach of R and R of the 
amine is a member selected Wi the group consisting of 
phenyl. naphthyL alkpherWV^ving from about 4 to 18 
> carbon atoms in the a^/M and alknaphthyl having 
from about 4 to 18 carbor/ attJmJ inthe alkyl group. 

19. A method for imprf ^g^t^tioxidant and friction 
properties of a lubricant £ht£h terrorises adding to the 
lubricant an oU soluble ^olybdeKum carboxyhite derived 
from an organic carboxylfc acid having from about 4 to 30 
carbon atoms and wher/M said molybdenum carboxylate 
provides about 100 to 4Marts per million of molybdenum 
and about 750 to 5,<XM parts per million of an oil soluble 
secondary diarylaminef. 

20 The method of claim 19 wherein the carboxylate is 
derived from a cariSoxyuc acid selected from the group 
consisting of: butyric acid; valeric acid; caproic acid hep- 
tanoic acid; cycl6hexanecarboxylic acid; cyclodecanoic 
acid; naphthenic afcid; phenyl acetic acid; 2-methylhexanoic 
acid* 2-cthylhaAnoic acid; suberic acid; octanoic aod; 
nonanoic acid; /ecanoic acid; undecanoic acid; launc ; aad, 
; myristic acid; pentadecanoic aad; palmitic 
d; heptadecanoic acid; stearic acid; oleic 
noic acid; eicosanoic acid; heneicosanoic 
™noic acid; and erucic acid, 
/method of claim 20 wherein: the molybdenum 



tridecanoic a 
acid; linolenij 
acid; nona 
acid; do 
21 
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carboxylZte provides about 100 to 250 parts per rmUion of 
molybdSum; about L000 to 4.000 parts per million of the 
oil soluble secondary diarylamine are added to the lubricant 
and said amine is of the formula 

H 
I 

R 1 — N — R 2 



/herein each of R 1 and R 2 is alkphenyl having from about 
tg-eafUou-<itoim in uiili ^a jja ^^flUfer- 
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22. A lubricating composition comprising: 
a major amount of lubricating oil, 
at least one oil soluble molybdenum compound that is at least substantially free of 
phosphorus and at least substantially free of active sulfur, and 
at least one oil soluble secondary diifrylamine, 

wherein the ratio of said oil soluble molybdenum compound relative to said oil 
soluble secondary diarylamine is abovft 0.02 to 0.6 parts by weight molybdenum per part 
of said secondary diarylamine, and/said oil soluble secondary diarylamine is present in an 
amount of at least about 750 to XOOO parts per million of said lubricating composition. 
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23 . A lubricating composition comprising: 
a major amount of lubricating oil, 

at least one oil jsoluble molybdenum compound that is at least substantially free of 
phosphorus and at ldast substantially free of active sulfur, and 
at least one oil soluble secondary diarylamine, 

whereii/the ratio of said oil soluble molybdenum compound relative to said 
secondary diarylamine is about 0.02 to about 0.6 parts by weight molybdenum per part of 
said secondary diarylamine compound and said oil soluble molybdenum compound is 
present/in an amount of about 100 to about 450 parts per million of molybdenum relative 
to sa/d lubricating composition. 



24. A lubricating compositiojp^afccording to claims 22 or 23, wherein said oil 



T 

soluble molybdenum compound is sulftffifree 
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25. A lubricating composition according to claim 23, wherein the amount of 
said secondary diarylamine is about 750 to 5,000 parts per million of said lubricating 
composition. 

26. A lubricating composition according to claim 22 or 23, wherein the 
amount of said oil soluble secondary diarylamine is from 1 ,000 to 4,000 parts per million. 

27. A lubricating composition according to claim 22 or 23, wherein the 
amount of said oil soluble secondary diarylamine is from 1,200 to 3,000 parts per million. 

28. A lubricating composition according to claim 22 or 23, wherein 
molybdenum is present from about 0.040 to 0.4 parts by weight molybdenum relative to 
said oil soluble secondary diarylamine. 

29. A lubricating composition according to claim 22 or 23, wherein 
molybdenum is present from about 0.05 to 0.3 parts by weight of molybdenum relative to 
said oil soluble secondary diarylamine. 

> 

-3 0. A lubricating comp osition accorditlgrto claim 2 £"0r 23, whereirLthe — ^ 
molybdenum compound is at leastjmexife*elYb3e^^ 



o< 




v 
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31. A lubricating composition according to claim 22 or 23, wherein the 
quantity of molybdenum is from 100 to 250 parts per million (by weight). 

32. A lubricating composition according to claim 22 or 23, wherein the 
quantity of molybdenum is from 125 to 250 parts per million (by weight). 

33. A lubricating composition according to claim 22 or 23, wherein the 
molybdenum compound is a molybdenum carboxylate. 

34. A lubricating composition according to claim 33, wherein the carboxylate 
has from 4 to 30 carbon atoms. 

35. A lubricating composition according to claim 33, wherein the 
molybdenum carboxylate is that of an aliphatic or cycloaliphatic acid having from 4 to 1 8 
carbon atoms. 



1 36. A lubricating composition according to claim 33, wherein the carboxylate 
is that of a monocarboxylic aliphatic or cycloaliphatic acid having an alkyl group of from 
6 to 18 carbon atoms. 

37. A lubricating composition according to claim 33, wherein the carboxylate 
is that of a fatty acid. 
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38. A lubricating composition according to claim 37, wherein the fatty acid 
has 6 to 14 carbon atoms. 

39. A lubricating composition according to claim 22 or 23, wherein said oil 
soluble molybdenum compound is obtained from a molybdenum source and an active 
hydrogen compound, said molybdenum source is selected from the group consisting of 
ammonium molvbdates, molybdenum trioxide, and molybdenum acetvlacetonates, and 
said active hydrogen compound is selected from the group consisting of alcohols, 
polyols, primary amines, secondary amines, polyamines, phenols, ketones, and anilines. 

J; 40. A lubricating composition according to claim 22 or 23, wherein said oil 

7Z soluble molybdenum compound is at least one glycol molybdenum complex. 

S3 
Si 

^ 11 . A lubricating c o mposition arrording to claim 22 or -23-whefeiirthe oUf 
CJ5 soluble molybdenum compound is prepared by: fa) introducing into a reactitSnzone a 

0 y ^ . 

compound selected from sulfonates, phenates and salicylates, wherein said compound is 
an overbased alkaline earth or alkali metal^mpc^d;^5) adding to said reaction zone a 
solvent to solubilize said compound and to ima mixture A; fc) heating said mixture A 
to an elevated temperature of 49°C oxA&ss\ f i) preparing an aqueous solution of a 
20 molybdenum compound at aidmperature of 4^Cor less; f e) adding said aqueous 

solution of said molyMenum compound to said mixture A with stirring during a period of 
about 15 miruates or less to form a mixture B: ff) adding said mixture B containing said 




mpl>d5aemint^ompound to a non-polar compound at a temperature of 104°C or greater 
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^t thin i r ptrriud ufttp to 10 minutes wherein result i ng , m ixture C d uring sa id addition is-f rf* 
a temperature of at least 104°C; Cg) driving off said water and said non-polar jgompound 
as overhead by increasing temperature of said mixture C containia^s^d^nolybdenum 
compound to 1 15°C to 149°C to obtain^^^ (h) adding additional 

quantity of a non-polar compound to saM>mter-free ^composition to dilute said 
composition to clarify said comB<^^^hN^^^ovL or centrifugation; (i) heating said 
clarified compositionJo^lTtei^ of from 149°C to 204°C to remove solvent and 

said non-potaf^oii^ound and to recover product comprising an overbased molybdenum- 
cojajti ^ metal or alkali mctn l co mposition , 

42. A lubricating composition according to claim 22 or 23, wherein said oil 
soluble molybdenum compound is at least one organic amide molybdenum complex. 

43. A lubricating composition according to claim 22 or 23, wherein said oil 
soluble molybdenum compound is a molybdenum complex obtained by reacting a fatty 
oil, diethanolamine and molybdenum source. 

44. A lubricating composition according to claim 22 or 23, wherein said oil 
soluble molybdenum compound is obtained by reacting a molybdenum source with a 
fatty acid and a 2-(2-aminoethyDaminoethanol. 

45. A lubricating composition according to claim 22 or 23, wherein the 
secondary diarvlamine has from 6 to 30 carbon atoms in each of the arvl groups. 
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46. A lubricating composition according to claim 22 or 23, wherein the 
secondary diarvlamine is of the formula: 

H 

1 I 2 
R 1 — N — R 2 

wherein R 1 and R 2 each independently represent an aryl group having from 6 to 30 
carbon atoms. 



47. A lubricating composition according to claim 46, wherein at least one of 
said aryl groups has from 7 to 20 carbon atoms. 

48. A lubricating composition according to claim 46, wherein each of the aryl 
groups of the amine is selected from phenyl, naphthyl, alkphenyl and alknaphthyl 
wherein the alkyl portion has from 4 to 18 carbon atoms. 

49. A lubricating composition according to claim 46, wherein both aryl groups 
are alkaryl having from 7 to 20 carbon atoms. 

50. A lubricating composition according to claim 46, wherein each aryl group 
is alkphenyl having from 6 to 18 carbon atoms in each alkyl group. * 

51. A lubricating composition according to claim 22 or 23, wherein said 
lubricating composition further comprises at least one of the following additives: a 
dispersant; a detergent; and a zinc dihydrocarbyl dithiophosphate. 
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52. A method for improving the antioxidancv and friction properties of a 
lubricant which comprises 

including in the lubricant a molybdenum compound which is at least substantially 
5 free of phorphorus and is at least substantially free of active sulfur, said molybdenum 
compound providing about 100 to 450 parts per million of molybdenum to the lubricant 
and about 750 to 5000 parts per million of an oil soluble secondary diarylamine. 

O 53. A method for lubricating an automotive or truck crankcase or transmission 

Bio comprising adding a lubricating composition according to claim 22 or 23 to said 

O 

;3f! crankcase or transmission. 



54. A lubricated automotive or truck crankcase or t ransmission obtaine d 
according to claim 53. 
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